ABSTRACT The partial effective times of the expiratory spirogramwere calculated in 80 normal nonsmoking subjects aged from 20 to 69 years and in 30 patients aged from 30 to 58 years with chronic bronchitis. Of these patients, 28 had a normal FEV,/FVC ratio, while the other two had a low ratio. for the detection of airways obstruction.1-6 However, in patients suffering from simple chron-c bronchitis and in a few bronchitics with low FEV,/FVC ratios the effective time is very close to the upper normal limit. Furthermore, we have noticed that in several patients with chronic nonspecific lung disease and different FEV,/FVC ratios the effective time of the spirogram is nearly the same. In this paper, we present the results of a study, the purpose of which was to increase the ability for discrimination between normal subjects and patients suffering from mild airways obstruction by means of the partial effective times of the forced expiratory spirogram.
for the detection of airways obstruction.1-6 However, in patients suffering from simple chron-c bronchitis and in a few bronchitics with low FEV,/FVC ratios the effective time is very close to the upper normal limit. Furthermore, we have noticed that in several patients with chronic nonspecific lung disease and different FEV,/FVC ratios the effective time of the spirogram is nearly the same. In this paper, we present the results of a study, the purpose of which was to increase the ability for discrimination between normal subjects and patients suffering from mild airways obstruction by means of the partial effective times of the forced expiratory spirogram.
Methods
Eighty normal non-smoking subjects (45 men and 35 women) aged from 20 to 69 years were studied. In these subjects there was no history of lung, heart, or thoracic wall disease. Physical examination and the chest radiograph revealed no abnormality and the forced vital capacity one standard deviation of the predicted normal values. 7 We also studied 28 patients (15 men and 13 women), aged from 30 to 58 years, suffering from simple chronic bronchitis-that is, from chronic cough and mucoid expectoration (less than 5 ml daily) with FVC, FEV, and the FEV1/ FVC ratio within normal limits (<1 SD). Furthermore, we studied two women aged 38 and 52 years suffering from chronic bronchitis with FEV,/FVC ratios lower than the predicted normal values by 13% and 15%z (that is, by about 2 SD). The normal values for the effective time of the forced expiratory spirogram, which we shall call total effective time (teffT) as well as for the partial effective times (teffp) were obtained from the 80 normal non-smoking subjects (table) . The subjects, seated and with the nose clipped, expired forcibly and as long as they could through a mouthpiece (id=2-55 cm) into a waterfilled spirometer. Three maximal expiratory efforts from total lung capacity (TLC, 0% FVC) to residual volume (RV, 100°b FVC) were performed. The expirograms (FVC-t curves) were recorded on a paper on which 1 litre (ATPS) = 33-2 mm. The speed of the paper was exactly 20 mm/s. The curve with the maximum FVC was chosen for analysis. In this FVC-t curve the 375 . The FVC in litres is divided into 10 10% parts. A parallel line to the time axis drawn from each 10% point on the FVC axis intercepts the curve at points numbered from I to 10, separating the curve into 10 segments. The effective time was calculated in the whole FVC-t curve (teffT) and in each of the triangles (dashed areas) (teffp). 2) . In the patients studied the partial effective times at the region 0-50% FVC remained within the normal limits while in the second half of the FVC (50-100% FVC) they became definitely longer than in normals. It is interesting that the partial effective time at the last 10% part of the FVC (teffp-lo) in the age group 50-59 years is within the normal range. This may be explained by the inability of the patients at this age to sustain maximum effort for long. It is also obvious that the partial effective time at the 8-90% FVC segment (teffp-) in all the age groups is abnormally long in all the patients studied, except in one. This finding suggests that the teffp_g may be considered as the most sensitive parameter for the early detection of small airways obstruction in all the age groups as compared to the rest of the partial effective times, the total effective time, and the FEV1/ FVC ratio.
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